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Abstract 


Discussion 


Figure  1 .  Osteoclast-like  giant  cells  with  spindled  stromal  cells. 
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that  recurs  in  up  to  50%  of  patients  treated  with  curettage2.  Lung 
metastases  are  also  well-documented,  occurring  in  about  2%  of  patients1. 
Thus  recurrence  and  lung  metastases  alone  do  not  absolutely  indicate 
malignancy.  Rather,  a  multidisciplinary  approach  is  paramount  to  achieving 
the  right  diagnosis. 

In  this  case,  the  recurrence  was  rapid  and  aggressive.  Lung  metastases 
typically  occur  three  to  four  years  after  diagnosis,  and  again,  this  patient 
had  a  much  more  rapid  occurrence  of  three  months2.  The  clinical  team 
recognized  the  patient’s  signs  and  symptoms,  leading  to  imaging,  biopsy, 
and  appropriate  treatment. 

The  radiologists  were  also  invaluable.  The  diagnosis  of  a  bone  tumor  often 
starts  with  the  plain  film.  The  plain  film  of  the  patient’s  recurrence 
demonstrated  a  Codman  triangle,  and  in  GCTB  there  is  minimal  to  no 
periosteal  reaction.  A  periosteal  reaction  thus  suggests  a  different  process. 
Additionally,  the  nuclear  medicine  study  further  swayed  the  clinical  team 
toward  a  more  aggressive  approach. 

The  metaphyseal  location  in  this  patient,  while  unusual,  is  not  unheard  of. 
Chow  found  that  of  four  patients  with  metaphyseal  giant  cell  tumors  at  his 
institution,  no  evidence  of  disease  was  found  after  treatment4. 

Histone  gene  mutations  have  been  identified  in  various  neoplasms,  and  in 
GCTB,  the  mutated  gene  found  in  over  90%  of  cases  is  H3F3A.  Non- 
GCTB  entities  do  not  commonly  express  the  mutation;  Righi  et  al.  found  no 
H3F3A  mutations  in  28  primary  giant  cell-rich  sarcomas  of  bone.  Ultimately, 
a  bone  and  soft  tissue  pathologist  ordered  an  immunohistochemistry 
histone  marker,  H3G34W,  for  this  case,  which  was  found  to  be  negative5. 

Given  this  constellation  of  findings,  including  rapid  and  aggressive 
recurrence,  concerning  radiologic  features,  negative  histone 
immunohistochemistry,  increased  mitotic  figures,  and  pleomorphic, 
hyperchromatic  spindled  cells,  an  expert  pathologist  diagnosed  giant  cell- 
rich  primary  bone  sarcoma. 
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Bone  neoplasms  represent  a  particularly  challenging  subtype  for 
pathologists,  with  more  of  a  reliance  on  radiologic  features  than 
with  other  tissue  types.  Relatively  new  advances,  such  as  histone 
immunohistochemistry,  have  been  proposed  as  useful  adjuncts. 
Clinical  features  may  also  play  an  important  role  in  reaching  the 
correct  diagnosis.  The  following  case  demonstrates  the  importance 
of  a  multidisciplinary  approach  for  a  unique  soft  tissue  neoplasm. 


The  two  main  cell  types  in  giant  cell  tumor  of  bone  (GCTB)  are 
stromal  cells  and  giant  cells,  with  the  mesenchymal  cells 
representing  the  neoplastic  population.  Mitoses  may  be  significant 
and  pseudoanaplastic  changes  can  be  seen1-2.  Additionally, 
reactive  bone  often  rims  these  lesions. 

Giant  cell-rich  sarcomas  demonstrate  malignant  cells  that  can  be 
epithelioid  to  ovoid  to  spindled  with  hyperchromatic  and  vesicular 
nuclei.  Prominent  nucleoli  can  be  seen,  as  well  as  pleomorphism, 
increased  mitotic  activity,  and  atypical  mitoses.  The  giant  cells  lack 
features  of  malignancy3. 

In  this  case,  the  spindled  cells  demonstrate  hyperchromasia  and 
polymorphism. 


A  23-year-old  male  presented  to  his  primary  care  manager  with 
residual  knee  pain  after  minimal  trauma.  Radiographs 
demonstrated  a  lesion  suspicious  for  a  primary  bone  tumor  within 
the  metaphysis  of  the  right  femur,  and  a  giant  cell  tumor  of  bone 
was  diagnosed  via  bone  biopsy.  During  the  subsequent  excision 
and  curettage,  an  intraoperative  consultation  confirmed  an  unusual 
giant  cell  neoplasm  that  was  favored  to  be  benign.  In  less  than 
three  months,  the  patient  returned  to  his  surgeon  with  increasing 
pain  and  a  growing  mass  at  the  previous  surgery  site.  His  provider 
ordered  a  PET  CT,  revealing  an  FDG-avid  mass  in  the  right  femur 
as  well  as  in  his  right  lung.  Biopsies  of  both  sites  were  giant-cell 
rich,  and  a  bone  and  soft  tissue  expert  diagnosed  giant  cell-rich 
sarcoma.  The  patient  underwent  chemotherapy  followed  by  above 
the  knee  amputation  of  his  right  lower  extremity.  The  patient’s  care 
was  ultimately  transferred  to  a  cancer  center  where  he  is  currently 
undergoing  further  treatment. 


The  pathologist  did  not  diagnose  solely  on  histology,  but  instead  factored  in 
the  various  clinical  factors,  resulting  in  an  entirely  different  treatment  plan 
for  the  patient.  A  multidisciplinary  approach  helped  this  diagnosis  to  be 
reached  in  a  more  timely  manner,  allowing  for  earlier  treatment  and 
potentially  a  better  outcome  for  the  patient. 


Figure  4.  Giant  cell  lesion  within  lung 


Figure  5.  GCTB  status-post  chemotherapy. 
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Figures  2,  3.  Initial  radiograph 


and  radiograph  of  recurrence. 


